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XXIII. Experiments and Obfervations on the Terra Ponderofa, 
&c. By William Withering, M, jD.j communicated by,; 
Richard Kirwan, EJq. R R* S . 


Read April 22, 1784. 


S E C T I O N 1: 

Terra ponder of a aerata— 

FT^HIS fubftance was got out of a lead-mine at Alflon--- 
JL Moor, in Cumberland. T firft faw it in the valuable 
collection of my worthy and ingenious friend Matthew 
Boulton, Efq. at Soho; who, when he picked it up, con¬ 
jectured from its weight that it contained fomething metallic. 
About two years ago I faw it in his pofleffion ; and partly from - 
its appearance, being different from that of any calcareous fpar 
I had feen, and partly from its great weight, I'fufpeCted it to 
be the fpatum ponderofum. 

A few experiments made at thennoment confirmed my fuf- • 
picions, at leaf! fo far as to (hew that it contained a large pro¬ 
portion of the terra ponderofa united to fixed air; but I did not 
then flatter myfelf that it would prove fo pure as I afterwards*, 
found it to be. 

Profeffof- 
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294 IT. Wither i ng’s Experiments and Observations 

Profeflbr Bergman, in his Sciagraphia Kegni Minerafis, 
published laft year at Leipfic, conje&ures (§ 58.), with his 
ufual fagacity, “ Terra ponderofa nitrata forte alicubi nativa 
“ occurrit, a netnine tameu adhuc inventa, quod etiam valet 
“ de aetata 

I was much delighted by the detection of a fubftance which 
promifes to be of very considerable utility in chemical inquiries, 
and more fo when I found it to be a native of this country; 
for it is not improbable, that it may be met with in many other 
mines, befides that at Alfton-Moor. 

Mr, Bout, ton, with his ufual benevolence, prefented me 
with ,a piece of it, part of which accompanies this paper, for 
the.inflection of the Members of the Royal Society. 

More obvious Properties . 

Its general appearance is not much unlike that of a lump of 
alum ; but, upon clofer infpedtion, it feems to be compofed of 
flender fpiculae in clofe contabt, but more or lefs diverging. It 
may be -cut with a knife. Its fpecific gravity is from 4,300 
to 4,338. 

It effervefees with acids, and melts under the blow-pipe, 
though not very readily. Placed in a covered crucible, in a hot 
parlour fire, it loft its tranfparency. 

After expofure to a moderate heat in a melting furnace, it 
adhered to the crucible, and exhibited figns of fufion; but 
was not diminilhed in weight, did not feel cauftic when ap¬ 
plied to the tongue, nor had it loft its property of effervefeing 
with acids. 


Hence 
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Hence it is probable, that its lofs of tranfparency was rather 
©ccafioned by numerous fmall cracks, than by any efcape of 
the water of cryftallization, or of its aerial acid. 

EXPERIMENTS. 

A. 500 grains, diffolved in muriatic acid, in fuch a manner 
that nothing but elaftic fluid could eicape, loft in folution 104 
grains, and there remained an infoluble reflduum of nearly ^ 
grains. 

2. In another experiment 100 grains loft in folution 21 
grains, and there remained 0,6 of a grain of infoluble matter. 

B. 100 grains diffolving in dilute muriatic acid, gave out 25 
ounce meafures of air. This air was received in quickfilver, 
and when the fpar was wholly diffolved, the folution was 
boiled, in order to drive out what air might be lodged in it. 

2 This air was heavier than atmolpheric air ; it was readily 
abforbed by agitation in water, it precipitated lime from lime- 
water, arid it extinguifhed flame. The water which had ab¬ 
forbed it changed the blue colour of litmus (lowly * to a red; 
fo that this elaftic fluid was undoubtedly fixed air. 

C The folution (B) by the addition of mild foflil fixed 
alknly, afforded a precipitate which, after proper waffling and 
drying, weighed 100 grains. 

2. 1 his precipitate, upon being again diffolved in marine 
acid, yielded only 20 ounce meafures of fixed air.. 

* Other acids turn the blue of litmus inftantly to a red, whilft water, impreg* 
nattd with fixed air, docs not change the litmus immediately ; but, after tome 
feeonds', the red colour- begins .to-appear,, and then gradually grows more diiiindy 


D. To 
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D. To a faturated folution in marine acid mild fixed vege¬ 
table alkaly was added ; the earth was precipitated, and a quan¬ 
tity of fixed air efcaped. 

2. The fame thing happened when mild foffil alkaly was 
added. 

3. When cauftic vegetable alkaly was ufed, the precipitation 
took place, but without any appearance of effervefcence. 

4. 50 parts difiolved in marine acid loft, during the folu¬ 
tion, nearly 1:0,5. This folution, upon the addition of cauftic 
vegetable alkaly, let fall a precipitate which, when walked and 
dried, weighed 45,5. 

5. Phlogiflicated alkaly precipitated the whole of the earth 
from part of the lolution D ; for mild fixed alkaly afterwards 
added to the filtered liquor occafioned no further precipitation. 

E. Part of the precipitates D. 1. 2. after expofure to a ftrong 
heat in a crucible, was thrown into water. Next morning the 
water was completely covered with an ice-like cruft, and had 
the acrid tafte of lime-water in a very high degree. 

2. The fmaileft portion of vitriolic acid added to this water 
occafioned an immediate and copious precipitation ; and when, 
this acrid water was diluted with 200 times its bulk of pure 
water, the precipitation upon the addition of vitriolic acid was 
yet fufficiently obvious. 

5. A (ingle drop of this acrid water, added to folutions of 
tartar of vitriol, Glauber’s frit, vitriolic ammoniac, alum, 
Epfom fait, -felenite, occafioned an immediate precipitation in 
all of them. 

F. The precipitate thrown down by the cauftic vegetable 
alkaly ?(D. 3.) was put into water, in expectation that it would 
make lime-water; but neither upon Handing, nor after boil¬ 
ing, did this water exhibit any precipitation when concentrated 

vitriolic 



on the Terra 'Ponderofa, &c. 2ff 

vitriolic acid was dropped in it; nor had it any acrimonious or 
•other peculiar tafte. 

G. Concentrated vitriolic acid was added to one portion of 
the precipitate D. 3 ; concentrated nitrous acid to a fecond 
portion ; and marine acid to a third portion. No efferveicence 

• could be obferved, nor was there any appearance of folution . 
After {landing one hour water was added; and the acids, thus 
diluted, were fufFered to remain upon the portions of the pre¬ 
cipitate for another hour. They were then decanted, and fatu- 
rated with mild foflil fixed alkaly, but without any appearance 
of precipitation. 

H. The part precipitated by the phlogiftic ated alkaly, when 
mixed with nitre and borax, and fluxed by a blow-pipe upon 
charcoal, formed ablackglafs; upon flint-glafs, a white ; and 
upon a tobacco-pipe an opaque-yellowifh white one. 

2. Another portion melted with foap and borax in a crucible, 
formed a black glafs, but without any metallic appearance. 

I. The infoluble refiduum (A.) was boiled in water, the 
water decanted, and mild' fixed alkaly added, but without any 
fubfequent precipitation. 

2. This inldlubie pow i der*was not attacked by'the nitrous or 
marine acids; but being put into vitriolic acid, and boiled a 
confiderable time until the'acid became highly concentrated, it 
diflblved entirely, and feparated again upon the addition of wa¬ 
ter. It will appear in the fequel, that the fame thing happens 
to marmor metallicum, when diflblved by boiling in the acid 
0f vitriol. 


R r 
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G O N C Ii U S I O N S.. 

Hence it appears, that ioo parts of this fpar contains 
Terra ponderofa pura - 78,6 

Marmor metallicum - ,6 

Fixed air « - *• 20,8 

100, 


O B S E K V A T I O N Si 

jft, The quantity of mild fixed alkaly neceffary to faturate 
an acid, previoufly united to the terra ponderofa, contains more 
fixed air than is neceffary to faturate that quantity of terra pon- 
derofa D. 1. 2. 

2dly, The terra ponderofa; when precipitated from an acid; 
by means of a mild fixed alkaly (D. 1. 2.),. readily burns to 
lime ; and this lime-water proves a very nice teft of the pre* 
fence of vitriolic acid. E. 2. 3. 

jdly, ft is very remarkable, that the terra ponderofa fpar ? „ 
in its native ftate, will not burn to lime. In the lower degrees 
of heat it fuffers no change, as was before obferved, befides 
thelofs of its tranfpareney. When urged with a ftronger fire, 
it melts and unites to the crucible, but does not become cauftic.. 

I buried it in charcoal-duft. in, a covered crucible, and them 
expofed it to a pretty ftrong heat; but it did not part with its- 
air. 

May we not conjecture, then, that as cauftic lime cannot 
unite to fixed air without the intervention of moifture, and as 
this fpar feems to contain no water in its compofition, ; that it 
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as the want of water which prevents the fixed air affirming its 
elaftic aerial ftate ? This fuppofition becomes ftill more proba¬ 
ble, if we obferve that when the foiution of the fpar in an 
acid is precipitated by a mild alkaly, C. 1. 2. fome water en¬ 
ters into the compofition of the precipitate, for it weighs the 
fame as before it was diffolved, and yet contains only 20 ounce 
meafures of fixed air, whilft the native fpar contained 25 ounce 
meafures; fo that there is an addition of weight equal to that 
of 5 ounce meafures of fixable air, or 3! grains to be accounted 
for, which can only arife from the water; and this precipitate, 
thus united to water, readily lofes its aerial acid in the fire, 
E. 1. 

4thly, Profeflbr Bergman fuppofes the terra ponderofa to 
be a metallic earth *; its entire feparation from an acid by 
means of the phlogifticated alkaly (D. 5.) certainly favours 
fuch a fuppofition; but, if it be fo, it is evident from experi¬ 
ments H. 1. 2. that other means than thofe commonly em¬ 
ployed muft be ufed to effe& its reduction. 

jthly. The precipitate made by the cauftic vegetable alkaly 
D. 4. taking fome of the alkaly down with it, and thus form¬ 
ing a fubftance neither foluble in water nor in acids, is a very 
curious phenomenon. 

I afterwards varied the experiment by adding the terra pon¬ 
derofa lime-water (E.) to cauftic vegetable and cauftic fbflil 
alkaly. In both cafes this infoluble compound was imme¬ 
diately formed; but not fo when cauftic volatile alkaly was ufed. 
This compofition of an alkaly and an earth certainly deferves 
more attention than I am at prefent able to bcftow upon it. 
fithly, As it appears from experiments D. 1.2. 3. 4. that 

fixed 


* See preface to his Sciagraphia Regni Mineralis. 
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fixed alkalies, both mild and cauftic, feparated the terra ponderofa 
from marine acid, -1 was at a lofs to know why Profeflor Berg¬ 
man, in his admirable table of fimple elective attra&ions, 
placed the terra ponderofa -cauftica immediately under the vi¬ 
triolic, nitrous, and marine acids, and confequently above the 
cauftic alkalies. I was interefted in the reality of the fafts, 
becaufe I had fo feldom feen realon to doubt the ohfervations of 
that very exeellent, chemiftyand-therefore made the following 
experiments; 

Todiffierent portions of terra ponderofa' falita and terra -pon- 
derofa nkrata I added, drop by, drop* cauftic- vegetable, cauftic 
foffil, and cauftic volatile alkalies. In every cafe the earth* 
was thrown down ; and< Thaye far often repeated thefe- experi¬ 
ments to fatisfy myfelf and others, that I am perfuaded thd* 
terra ponderofa? cauftica ought to be placed below the alkalies, 
except in the column appropriated'to the vitriolic acid ; and it 
may be. feparated even from that acid, by the-vegetable fixed 
alkaly, if the alkaly be applied viajicca, as will appear in-the 
next fe&ion. 

7thly, The neceftity for uimg pure acids'upon many oeca-- 
fipns, and the difficulty of obtaining them pure, are fufficieiitly 
obvious. The vitriplic-acid, as made in the large way, is 
generally pure-enough for moft-purpofes. It 4 s apt-to get co¬ 
loured by inflammableimatterj; but this is feldom an- inconve¬ 
nience ; and, when it would be-fo, it is eafy to drive it off by 
boiling the acid in a Florence flafk over a common fire. But 
there,is another caufe of impurity in this acid, which appears 
upon diluting it with water; for.then, it becomes milky, and- 
in a ffiqrt time a powder, fubfides 

The 

* About two years ago I examined this powdery matterj both that whichwas 

thrown. 
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The acid may be freed from this powder either by diftilla* 
tiou in glafs veffels, which is a tedious and dangerous proeefs, 
or by the affufion of water;- and, after the powder has fubfided, 
a gentle evaporation will drive - off muff of the fuperfluous 
water. 

Nitrous acid may be freed from vitriolic and marine acids, 
bt folution of filver in the acid of nitre, as is daily praftifed; 
but the marine acid has not, to*my knowledge, been puri¬ 
fied by any other method than the laborious one of fe-diftilling 
it from common fait.. It is generally, mixed- with vitriolic acid; 
and often in large proportion. There is no temptation, and 
fcarcely an opportunity, for it to be contaminated by nitrous 
acid. From the vitriolic acid then it may be readily purified by 
the addition of terra ponderofa cauftica diffolved in water, or 
by the terra ponderofa falita.. If the latter be ufed, a-Tmall 

thrown down by dilution with water, and alfo fome which Dr. Priestley gave 
being the refiduum of vitriolic acid diiliUed to dry mis in a flint-glafs retort. 

ifl, Repeated boiling ia. water, reduced .6| grains to 2 grains. 

2dly, This folution, by gentle evaporation, afforded 5 grains of dry flats, as 
hard and as taftelefs as felenite; 

3dly ,' Tor theie cryflals, me-difiblved mwvater, mild, foflil alkaly was-added, .and 
a white powder precipitated. 

1 4thly, This* powder, after expofitre to a pretty fhtrp heat, was 5 thrown inter 
water; part of it diffolved, and the water*got~thu tafle^ and other .properties ofi 
lime-water* 

^thly. The infoluble part (1.) fuffered no change by boiling in nitrous acid; 
one-half of it mixed with borax, and expofed to th& blow-pipe upon charcoal* 
vitrified ; the other half, mixed with borax and charcoal-duff, likewife vitrified. 

Conclusions.' - It appears, 5 then, that the greater part of this- lubflanceyyas 
uahxvttriolata, or felenite.; the remainder a vitrifiable. earth. 

I h^d before found, that the terra ponderofa vitriplata, or heayygypfum, would 
diffolVe in concentrated vitriolic acid V but always* feparated, in a powdery for mr 
upon the affufion of ..water ; and now it appears, that calx vitriolata, or felenite* 
4oes4 ht-fagieo. . 
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portion of the acid rauft firfl be tried in a diluted ftate, from 
whence we mud: judge how much of the terra ponderofa falita 
the whole will require ! or elfe the whole of the acid mult be 
diluted with water. Whether we ufe the terra ponderofa dif- 
iolved in water or in marine add; in either cafe the acid of 
vitriol immediately feizes upon it, and fubfides with it in form 
of an infoluble powder. 

As there are reafons for preferring the marine acid in feveral 
of the nicer and more important enquiries of chemiftry, this 
ready method of purifying it cannot but prove acceptable. 


SECTION II. 

Terra ponderofa vitriolata. Bergman’s Sciasraphia, 
§§ J8. 89. 

Variety Heavy Gypfum. Ponderous Spar. 

Marmor Metallicum. Cronstedt Min. § iS. 2. 

1 p. C. 

From Kilpatrick-hills near Glafgow. A fort, with fmaller 
cryftals, amongftthe iron ore about Ketley in Shroplhire. In 
the lead mines at Aifton-Moor. 


More obvious Properties . 

White; nearly tranfparent, but has not the property of dou¬ 
ble refra&ion; compofed of laminae of rhomboidal cry Hals; de¬ 
crepitates in the fire. Specific gravity from 4,402 to 4,440. 


s x p e- 
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3P3 

EXP E R I ME NT S. 

K. too grains expofed to a red? heat for one hour, in a black 
lead crucible-, loft five grains in weight;, but as a fufjphureous 
fmell was perceptible,, I fufpeffc'ed that a decompofition had! 
taken place,, and therefore expofed' another portion to a flmilar 
heat for the feme fpace of time in a tobacco-pipe. This had! 
ho fmell of fulphur, nor was it diminifhed in weight. 

2. It is barely fufible under the blow-pipe; but with borax, 
fluxes readily into- a white opake glafs. 

B. loo grains, ground in a mortar,, and waffled over ex- 
tremely fine by repeated additions of water, were boiled in the* 
fame water, and, after fettling, the water was poured off. The- 
powder, when dried, had not fenfibly loft weight. 

2. To- feparate portions of the waffling water, were added' 
mild vegetable and mild foftil alkalybut without any appear¬ 
ance of precipitation. Nitre of mercury gave a very flight 
brownifh cloud,, barely difcemible;, and, nitre of filver an- ex** 
tremely flight bluifh appearance. 

3. The fame powder, boiled again in. frefli water, did not 
affeft the water at ally for it flood the teft of nitre of filver 
without any change- 

C. Portions of the powder Bf were boiled in vitriolic, ni¬ 
trous, and* muriatic acids, of the ufual ftrength, for feveral 
minutes. The acids-were then faturated with vegetable - fixed! 
alkaly, but without any appearance of precipitation, nor had- 
the portions of powder loft any weight. 

2. But when boiled; in vitriolic acid,., until that acid became 
very much concentrated: and nearly red-hot, the whole of It 
diflblved; but,, feparated, again upon the addition of water-, was- 
3 not 
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not altered in its weight, was not a&ed upon by acids of the 
ufual ftrength, and had, under the: blow-pipe, the properties 
mentioned at A. 2. 

3. Some, of the folution in the concentrated vitriolic acid 
Was left expofed to the atmofpherq, that the acid might (lowly 
attract water. After fome days, beautiful cryftals appeared in 
the (hapes of flars, fafcise, and other radiated forms. 

4. To another portion of this folution mild fixed vegetable 
alkaly was added; but the precipitate appeared to be the. mar- 
mor metallicum unchanged. 

D. One ounce of this marmor metallicum in fine powder 
was fluxed, in a crucible with two ounces of fait of tartar, un¬ 
til it, ran, thin. This fubflance., boiled with water in a Flo¬ 
rence flafk, left a refiduum. of fix drams. 

J£. This refiduum was thrown into water, and pure nitrous 
acid added, until there was no more effervefcence. The un- 
diflolved part weighed 52 grains. 

F. This undiflolved part appeared to be the original fub- 
ftance no ways changed; for it did not difiolve in nitrous or 
marine, acids, but did wholly difiolve in the greatly concen¬ 
trated and boiling vitriolic acid, from which it was again fepa- 
rated by the addition of water. (C. 2.) 

G. The folution D. was faturated, with diftilled vinegar, and 
then evaporated to dry nets, but with lefs than a boiling heat. 
The, fal. diuretious, thus formed, was wafhed away with alco¬ 
hol. The remaining fait weighed 5 drams nearly. 

2. This fait had the appearance and the tafte of vitriolated 
tartar ; it .decrepitatedin the fire,; roafted with charcoal-dufi, it 
formed , a hepar fulphuris; and with muria calcarea gave a 
precipitation of (elenite. 

5 


H. The 
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H. The fait, formed with the nitrous acid (E), fhot readily 
into beautiful permanent cryftals, of a rough bitterifh tafte. 

2. Some of this fait was deflagrated with nitre and charcoal, 
and the alkaly afterwards wafhed away. 

3. The refiduum, being the earth of the. marmor metalli- 
cum, was very white, burnt to lime, and again formed an in- 
foluble compound with acid of vitriol. 

I. 100 grains of terra ponderofa aerata were diflolved in di¬ 
luted marine acid. Vitriolic acid was dropped into this folu- 
tion, until po more precipitation enfued. The precipitate, after 
very careful waffling and drying, was expofed to a red heat in 
a covered tobacco-pipe for half an hour: when cool, it 
Weighed 117 grains. 

2. 50 grains of terra ponderofa aerata in a lump were put 
into diluted vitriolic acid 5 but the action of the acid upon it 
was hardly fenfible, even when made hot. 

Marine acid was then added, and after fbme time an efier- 
vefeenee appeared. The terra ponderofa vitriolata, thus formed, 
after proper waffling and drying, was expofed to a red heat for 
an hour: it then weighed 58,4 grains. 


CONCLUSIONS* 

1 ft, It appears that the marmor metallicum is compofed of 
vitriolic acid and terra ponderofa, D. E. F. G. H. 

2dly, That this compound, though probably foluble in wa¬ 
ter, has fo little folubility as almoft to efcape dete&ion by the 
niceft chemical tefts, B. 1. 2. 3. 

3dly, That it is not foluble in acids of the ufual ftrength; 
but that it perfe&ly and entirely diflolves in highly concen- 
Vol.LXXIV, S f trated 
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trated vitriolic acid, from which it again feparates entire and 
unchanged upon the affufion of water, C. 1.2. 

4thly, That it cannot be decompofed (via humida ) by mild 
fixed aikaly, C. 4. 

5thly, That it may; be decompofed (via Jicca ) by the vege¬ 
table fixed aikaly, D. E. G. H. 

6thly, That it may be decompofed by inflammable matter,, 
uniting to its acid, and forming fulphur j but that it cannot be 
decompofed by heat alone, A. 1. 

ythly, From experiments I. 1. 2. it appears, that 100 parts, 
of this fubftance contain 

Vitriolic acid pure - 32,8 

Terra ponderofa pure 67,2 


100. 

For the 100 parts of terra ponderofa aerata made ufe of in the 
experiment I. 1. would lofe during the folutiom 20,8 of fixed 
air (§ 1 ft, A.); then, deducing 0,6 for the marmor metallf- 
cum contained in the- terra ponderofa aerata (§ ift. A, 1. 2.), 
there remains 78,6 of pure terra ponderofas This, when fa- 
turated with vitriolic acid, and made perfectly dry, weighed, 
x..i 7; confequently it had, taken 38,4 of vitriolic acid.. 


CBS. ERVAT' I O NS. 

The apparent infolubility of terra ponderofa aerata in the 
diluted vitriolic acid (I. a>) can be accounted for by remarking, 
that the moment the furface of the lump was added upon by 
the acid, an infoluble coat of marmor metallieum was formed 
upon it, which, effedually precluded any further operation of 
the acid. 


Pxofeffor 
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Profeflor Bergman, in order to obtain the earth from the 
terra ponderofa vitriolata, directs the latter to be roafted with 
fixed alkaly, and the dufi: of charcoal; but I have always done 
it by charcoal duft alone, though probably this method may 
require a greater degree of heat. 

It has been remarked, that terra ponderofa and calx of lead 
refemble each other in many refpe£ts; and I muft add, that the 
vitriol of lead diflolves in the highly concentrated vitriolic acid 
much in the fame manner that the marmor metallicum does, 
and like this too feparates upon the affufion of water; but I 
never obferved it difpofed to cryftallize. 

The marmor metallicum may probably be ufeful in fome 
cafes where a powerful flux is wanted ; for I once mixed fome 
of it with the black flux, and expofing it to a pretty (harp heat, 
it entirely ran through the crucible. May not, therefore, fome 
of the more common varieties of it be ufed advantageoufly as ; 
a flux to fome of the more refra&ory metallic ores ? 

SECTION III. 

Terra ponderofa Vitriolata. 

Variety , Calk or Cauk. 

Marmor Metallicum, Cronstedt Min. § 18. B ? 
Plentiful in the Mines in Derbyfliire. 


More obvious Properties. 

Of a white or reddifh colour; cryftallized in rhomboidal 
lamina;, but thefe very much intermixed and confufed. Loies 

-S f 2 little 
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little or nothing of its weight by being made red-hot. Specific 
gravity 4,33a. 


E X F E R I M E N T S. 

A. Ground in, a mortar, and wafhed over, the wafhing wa¬ 
ter, when decanted, gave no precipitation with mild vegetable 
alkaly j but with nitre of filver and nitre of mercury the 
flighted cloud imaginable. 

B. xoo grains boiled in marine acid weighed, after proper 
wafhing and drying, 99,5. 

C. The acid folution B let fall a Pruffian blue upon the ad*~ 
dition of a fingle drop of phlogifticated fixed alkaly; arid, 
when faturated with mild foffil alkaly, afforded an ochry-co- 
lou red precipitate. 

D. This precipitate, collected and wafhed, weighed half a 
grain. It was roafted with tallow, and then was wholly at¬ 
tracted by a magnet. 

E. A quantity of the eauk, finely powdered, was mixed 
with charcoal-duft, and roafted in a crucible at a white heat,, 
for five hours, frefti charcoal-duft beingoccafionally added. It 
gave out a ftrong fmell of fulphur.. 

F. To this roafted cauk nitrous acid was added, which dif- 
folved the greater part of it; producing, during the folution,. 
fome effervefcence, and a ftrong fmell of hepar fulphuris. 

G. Some of this folution, after proper evaporation, afforded! 
beautiful cryftals, not deliquefcent, exa&ly refembling thofe 
obtained from the marmor metallicum, (§ II. H.). 

H. To other portions of the folution F, were added fixed 
vegetable and foffil alkalies, and likewife volatile alkaly, each 
of which precipitated the earth from the acid. 

* X his 
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1. This earth, after expofure to a white heat for one hour. 
Became cauftic, and made lime-water, fimilar in properties to 
to that mentioned at § Ift. E. 

K. Some of the part not a£ted upon by the nitrous acid F, 
diffolved entirely by boiling in highly concentrated vitriolic 
acid, and wholly feparated again by the affufion of water. More 
water was added, and the whole was boiled again; but the fil¬ 
tered liquor gave no figns of precipitation upon the moil: liberal 
addition of mild fixed vegetable alkaly*, 

conclusion s. 

It appears, therefore, that 100 parts of Derbyflnre caufe 
contain 

Marmor metallicum » 99,5 

Galciform iron - *■ ,5; 

100 

And it is probable, that the redder pieces contain a little mores 
iron. 


SECTION IF.. 

Terra ponderofa vitriolata.. 

Variety , radiated Cauk. 

Gypfum cry flallifatum capillare. Crons ted t Min 
§ 19. B. 

From Pennely by the Bog, near Minfterley, in Shropfhire^. 
fifteen miles from Salop, on the road to Montgomery. 



3 1 o Dr, Withering’s Experiments and Obfervatiom 
More obvious Properties . 

Somewhat glofly like fatin ; yellowifh-white, opake; com- 
pofed of (lender fpiculae fet clofe together, and pointing from a 
center. 

In fome pieces there are concentric circles of a femi-tranfpa- 
rent horn like appearance. It is not very brittle; may be 
Ihaved with a knife; lofes little or nothing of its weight by 
being made red-hot. Its fpecific gravity 4,000 ; but after 
foaking one night in the water 4,200, or more. 

EXPERIMENT S, 

When treated in the fame manner that the Derbyfhire cauk 
was, in the preceding fedtion, 100 parts of it appeared to 
contain 

Marmor metallicum - 97,7 

Calciform iron - - 2.,3 

100 

Sufpedfing that the prefence of lo fmall a proportion of iron 
could hardly occalion the whole of the apparent differences be¬ 
twixt the Shropfliire and Derbyfhire cauks and the marmor 
metallicum; and thinking it not improbable, that they might 
contain lead; I mixed fome of them with charcoal-duff and 
borax, but could not by means of the blow-pipe produce any me¬ 
tallic appearance, although vitriol of lead, treated in the fame 
manner, was readily reduced. 

1 then mixed four parts of cauk with one part of vitriol of 
lead; the lead could {bill be reduced, though not fo readily as 
before* 


GENERAL 
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GENERAL OBSERVATIONS. 

The terra ponderofa feems to claim a place betwixt the earths 
and the metallic calces. Like the former, it cannot be made 
to affume a metallic form ; but, like the latter, it may be pre¬ 
cipitated from an acid, by means of phlogifticated alkaly. In 
many of its properties it much refembles the calx of lead; 
and in others, the common calcareous earth, but fcill feems 
fufficiently different from that to conftitute a new genus, as will 
appear from a little attention to the following circumftances. 

Terra ponderofa, Terra calcarea, 

When diffolved in water, preci- Diffolved in water, does not 
pitates upon the addition of precipitate upon the addir 
the fmalleft portion of vi- tion of vitriolic acid, 
triolic acid. 

Its gypfum, therefore, is in- Its gypfhm, therefore, is fo- 
foluble. luble. 

With the nitrous and marine With nitrous and marine acidi 
acid, forms cryftals which forms falts fo deliquefcent 

do not deliquefce. that they cannot be kept iu 

a cryftallized form. 

Decompofes vitriolic falts via Does not decompofe vitriolic 
humida. falts. 

It has been called' terra ponderofa, or heavy earth, upon 
account of the great fpeciHc gravity of its gypfum; its fpar 
is likewife heavy enough to countenance fuch an appellation 
but the earth itfelf does not appear to be a heavy fubftance, , 
and I imagine the great weight of its compounds with thee 
vitriolic and aerial acids is owing to the abfence of'water.. 

BiOTinghain* No?« 1783. 



